Synergistic interaction between vitamin E and the bile pigments bilirubin and biliverdin.
The oxidation of soybean phosphatidylcholine (PC) liposomes initiated with a lipid-soluble azo compound within the liposomal membranes has been studied in the absence and presence of membrane-bound vitamin E and water-soluble bile pigments. In the absence of vitamin E, lipid peroxidation proceeded linearly and without delay. Low micromolar amounts of bilirubin ditaurine (BR-DT, a model compound of conjugated bilirubin) or biliverdin (BV) inhibited the oxidation of PC significantly and in a concentration-dependent way. In contrast, neither taurine, ascorbic acid nor reduced glutathione inhibited significantly under these conditions. Both bile pigments were consumed during their protective action. Vitamin E incorporated into the liposomal membranes suppressed the oxidation initially almost completely, thereby producing an induction period. In the combined presence of vitamin E and either of the two bile pigments at 10 microM each, this induction period was increased by at least 200%. In contrast, when 10 microM vitamin E was combined with an equimolar concentration of reduced glutathione, the induction period increased by only about 30%. BR-DT and BV both spared the consumption of vitamin E during the oxidation of PC liposomes. These results demonstrate that conjugated bilirubin and BV located in the aqueous phase can directly scavenge lipid radicals to some extent. Furthermore, both bile pigments can act synergistically with membrane-bound vitamin E to prevent lipid peroxidation initiated in the lipid phase, most likely through regeneration of the vitamin from its chromanoxyl radical.